Microfluidic chips are useful devices for cell culture that allow cell growth under highly controlled conditions, as 21 is required for production of therapeutic recombinant proteins. To understand the optimal conditions for growth 22 of cells amenable of recombinant protein expression in these devices, we cultured HEK-293T cells under different 23 microfluidic experimental conditions. The cells were cultured in polymethyl methacrylate (PMMA) and polydi-24 methylsiloxane (PDMS) microdevices, in the absence or presence of the cell adhesion agent poly-D-lysine. Differ-25 ent microchannel geometries and thicknesses, as well as the influence of the flow rate have also been tested, 26 showing their great influence in cell adhesion and growth. Results show that the presence of poly-D-lysine 27 improves the adhesion and viability of the cells in continuous or discontinuous flow. Moreover, the optimal ad-28 hesion of cells was observed in the corners of the microchannels, as well as in wide channels possibly due to the 29 decrease in the flow rate in these areas. These studies provide insight into the optimal architecture of 30 microchannels for long-term culture of adherent cells in order to use microfluidics devices as bioreactors for 31 monoclonal antibodies production. 32
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Introduction
Moreover, PDMS devices offer surfaces that can be modified through The microfluidic chips were disinfected using NaOH 0.1 mol·L .
157
The microchannels and PVC tubes were filled with 15 mL complete 158 DMEM medium, and the system was purged for 2 h. Next, HEK-293T 
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significant differences analysis between microchannels was made by t- as previously described by Garza-Garcia et al. [6, 7] . As expected, linear 211 channel showed less cell adhesion. Fig. 2C shows differences in cell den-212 sity after two days incubation in different microchannel configurations.
213
As thought, the lineal channel showed significantly lower cell density 214 compared to zigzag and square wave channels. This could be associated each 24 h under 5% CO 2 and 37°C (Fig. 3) .
224
Under this condition, at seeding day (day 0) cells were not distribut-
225
ed uniformly through all microchannels (Fig. 3) . As expected, it was ob-226 served that cell localization is more frequent in the wide channels than 227 in the serpentine channels. In fact, at day 0 cells cover a significantly 228 larger area (1.5 higher) in wide channels than serpentine channels.
229
Two days after cells seeding, the most of cells in serpentine channels 
